The signs of uncompensated cross-price flexibility were mixed, which revealed that there existed complementary and substitute relationships between different categories of fruit.
INTRODUCTION
With rapid economic development comes improved purchasing power and standard of living, causing a subsequent change in the consumption patterns of people. The traditional demand for rice is sliding drastically, whereas demand for vegetables, fruits, and other subsidiary food items has begun to increase significantly. This may be attributed to the growing number of fruits in recent years. In terms of fruits made available for consumption for each person annually, the amount increased from 105.13 kg in 1986 to 121.63kg in 2015, accounting for a 15.69％
increase. This clearly shows that fruit consumption plays an important role in food consumption among the people in Taiwan.
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Price is assumed as an exogenous variable in consumption theory of classical economics. This means that the price is fixed and consumers can decide on their most suitable consumption pattern based on their income limitation and on known prices. However, with many agricultural products, production is characterized by time lags and product perishability. The quantities depend on previous production decisions, and the quantities available to consumers in the current period cannot be changed. Hence, these two conditions can be balanced through the market price mechanism. Many scholars have conducted research on agricultural product consumption based on the Inverse Demand System. In this particular system, prices are regarded as endogenous variables, whereas quantities are exogenous variables (Anderson, 1980; Chambers and McConnell, 1983; Huang, 1988; 1989; Barten and Bettendorf, 1989; Eales and Unnevehr, 1994; Rickersten, 1998; Chiang and Lee, 2000; Robert and Matthew, 2001; Matthew, 2002; Matthew and Richard, 2002; Wong and McLaren, 2005; Grant et al., 2010; Krishnapillai, 2012; Thong, 2012; Asche and Zhang, 2013; Huang, 2015) . If the fruits Inverse Demand System of Taiwan can be established with a theoretical basis, and then suited to the reality, the impact of fruit quantities on their prices and the prices of other substitutes may be determined.
The extreme fluctuation of agricultural products market in Taiwan is currently the focus of both the government and the public. This is because the agricultural products market in Taiwan is characterized by time lags and frequent price fluctuations. The quantities of agricultural products produced in Taiwan are characterized by seasonal fluctuations. Thus, the impact of available consumption of farm products in different seasons can be determined based on their prices and the prices of other substitutes. Specifically, this can be done by studying the inverse demand structures and characteristics of agricultural products with their seasonal fluctuations. Previous studies on demand and on the inverse demand system have based their evaluations and analyses using annual data.
This study period may be too long because it involves looking at the structural transition of consumption to lower the reliability and practicability of estimated coefficients of each item without considering seasonal differences caused by different periods of agricultural product production. Huang and Hahn (1995) have estimated inverse demand based on seasonal data to prove the seasonal fluctuation effects on meat demand in the US. After adding seasonal dummy variables to the empirical econometric model, their results showed that there were significant differences in intercept terms of different seasons. However, in their paper, the seasonal fluctuation effects were not guided by price flexibility.
The general aim of this study is to establish an inverse demand system in which own and cross-price flexibilities change in different seasons, as led by seasonal fluctuation effects in Constant Flexibility Inverse Demand System, in order to estimate the flexibility of the seasonal fluctuation effects of Taiwan fruits. In turn, this can contribute to the improvement of economic meaning and practicability, as represented by estimated flexibility.
MODEL SPECIFICATIONS
The inverse demand function can be indicated using the quantity vector under the original utility level, as shown in Eq.（1）： The conditional restriction of uncompensated price flexibility can be deduced, as shown in Eq.（3）, （4）, （5）and （6)
The above restriction is added into the inverse demand system for the estimation. This ensures that estimated results conform to theory and will also reduce the parameters awaiting estimation, thereby improving the validity of the statistics. Based on the inverse demand theory, this study aims to establish an empirical model by way of the first derivative for inverse demand function. Specifically, the research method of Huang (1991) 
The empirical model in this study applies the inverse demand system with fixed flexibility; thus, Eq. (7) The following restrictive conditions exported from compensated inverse demand theory are added in this study in terms of making empirical estimation. This was done in order to make the meat inverse demand system conform to the theoretical requirements, as well as to coordinate the seasonal characteristics of the empirical model: 
DATA
In this study, fruits in Taiwan were divided into five categories: bananas, pineapples, citrus, melons, and others. Data processing proved challenging because collecting information on fruit consumption was difficult. In addition, the differences between consumption and supply volume depend on goods in stock. In Taiwan, the agricultural products mainly focus on fresh products, most of which are bought and consumed by consumers.
Importers are not inclined to keep imported products in stock because of the added cost. Hence, the trading volume of fruits market in Taiwan was considered as the empirical information in this study. The estimated scale flexibilities in table 1 show the potential response of a fruit price to a proportionate increase in the quantities of all fruits. For example, the scale flexibility for bananas is -0.8427, which indicates that a proportionate increase in the quantities of all fruits by 1% would decrease the price of bananas by 0.8427%. The scale flexibility for pineapples, citrus, melons, and others are -1.9146, -0.6090, -0.0639, and -0.5306, respectively. All estimated scale flexibilities are negative, which conform to the negativity constraints. According to the implications of scale flexibility, the results in pineapples appear to be luxuries, while the bananas, citrus, melons, and others are necessities.
EMPIRICAL RESULTS
These data obtained after totaling seasonally adjusted coefficients and base period factors, show as table 2. The estimated flexibilities vary across seasons, implying evident seasonality in demand. I notice that the standard errors for pineapples and melons in the fourth quarter are much greater than other seasons. This may be due to very small harvests in October to December. The results in table 3 show that the uncompensated own-price flexibilities for bananas in four seasons are less than -1, indicating flexible demand for fruits. The own-price flexibilities for pineapples, citrus, melons, and others in four seasons are greater than -1, indicating inflexible demand for fruits. In first quarter, the uncompensated own-price flexibilities for bananas, pineapples, citrus, melons, and others are -1.3286, -0.3980, -0.0232, -0.3381, and-0.8850, respectively. These measures indicate that, for a given utility level, a marginal 1% increase in the quantity of bananas, pineapples, citrus, melons, and others would require a price decrease of 1.3286%, 0.3980%, 0.0232%, 0.3381%, and 0.8850%, respectively.
The cross-price flexibilities show relationships between two fruits. The uncompensated cross-price flexibilities in the table 3 reflect substitution if the sign is negative and complementary if the sign is positive. The uncompensated cross-price flexibility between the price of bananas and the quantity of citrus is -0.1596, which implies that the two fruits are substitutes. A marginal 1% increase in the quantity of citrus is associated with a substituting citrus in first quarter. On the contrary, the uncompensated cross-price flexibility between the price of pineapples and the quantity of bananas is 0.1629, indicating a complementary relationship between these two fruits in first quarter. Table- In order to verify the seasonal fluctuation effects in inverse demand system, the study was verified by root mean square (RMS). As shown in the Table 4 , most of estimated RMS errors are less than 7％ for each demand equation. Therefore, the adaptability of the inverse demand system with seasonal fluctuation effects of fruits is excellent. 
CONCLUSION
The study aims to prove the seasonal fluctuation effects of fruits in the inverse demand system in Taiwan. The seasonal fluctuation effect is guided by the constraints of inverse demand function and inverse demand system. These constraints were employed to establish an inverse demand system that varies with different seasonal fluctuations. Based on the inverse demand system with seasonal fluctuation effects, this study has described the scenario wherein the fluctuation degrees of standardized price of the produced fruit quantities are changed.
Furthermore, information and results can be provided through seasonal fluctuation effects.
The results show that: the scale flexibilities of five fruits are negative, which conform to the negativity constraints. This implies that the standardized prices of all kinds of fruits will decrease if the total quantities of fruits increase 1%. The uncompensated own-price flexibilities of five fruits in four seasons are negative, which conform to the negativity constraints. The uncompensated cross-price flexibilities of fruits in four seasons are positive or negative, this implies that substitution or complementary relationship between two fruits in four seasons.
This model of fruits inverse demand system with seasonal fluctuation effects has excellent adaptability. Thus, the seasonal fluctuation factor should be considered in estimating inverse demand system of agricultural products.
By adding the seasonal fluctuation effects, the predictive ability of the model can be improved. Also, the changed situation of own and cross-price flexibility of fruits in different seasons can be realized. Taken overall, this model provides a helpful means to plan production schemes, make consumption decisions, and establish government policies.
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